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Abstract 

The Mid-Yakima River basin is located in the south-central portion of Washington State (State) 
surrounding and including the cities of Union Gap and Yakima.  The Mid-Yakima River Basin 
Bacteria Total Maximum Daily Load (TMDL) project area encompasses over 338 square miles 
and contains three sub-basins: Cowiche Creek, Moxee Drain and Wide Hollow Creek.  The TMDL 
addresses twenty-five 303(d) listings for excessive bacteria ŎƻƴǘŀƛƴŜŘ ƛƴ ǘƘŜ {ǘŀǘŜΩǎ нлмп Water 
Quality Assessment (WQA).  Excessive bacteria pollution in local water bodies represents a 
significant health risk for humans. 
 
The greatest bacteria pollution throughout the TMDL project area occurs during the agricultural 
irrigation season (April 15 through October 15).  However, all three sub-basins had sites that 
exceed State Water Quality Standards (WQS) for bacteria pollution year-round. Six sites within 
the Moxee Drain sub-basin and four sites within the Wide Hollow Creek sub-basin were found to 
have very high bacteria concentrations throughout the entire year.   Therefore, the critical 
condition for this TMDL is considered year-round, with an emphasis on the irrigation season.  
 
The TMDL project area contains several National Pollutant Discharge Elimination System 
(NPDES) permit jurisdictions, including several Municipal Separate Storm Sewer Systems (MS4s).  
The jurisdictional municipalities both contributing to and operating most of those MS4s (Yakima 
County, City of Union Gap, and City of Yakima) are principal to the success of the TMDL.  
However, MS4 permits are also held by the Yakima Valley Community College (YVCC) and the 
Washington Department of Transportation (WSDOT).  These latter entities are also important 
stakeholders in the TMDL project. 
 
Stormwater events were sampled only in the Wide Hollow Creek sub-basin because it has the 
most complicated stormwater collection system of all water bodies in this study.  During the 
irrigation season, stormwater accounted for the greatest bacteria concentrations found 
throughout the entire TMDL project area. 
 
This WQIR outlines some specific actions required of stakeholders in order to achieve 
compliance with State WQS for bacteria by January 2031.  A more detailed Water Quality 
Improvement Plan (WQIP) will be completed within one year from U.S. Environmental 
Protection Agency (USEPA) approval of the TMDL. 
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Executive Summary 

Introduction 

In 2008, the Washington State Department of Ecology (Ecology) determined that surface waters 
in the Mid-Yakima River Basin have fecal coliform bacteria (FCB) levels greater than Washington 
State (State) allows in its water quality standards (WQS) for surface waters (Chapter 173-201A 
WAC).  A total maximum daily load (TMDL) study is required for those water bodies.  This report 
uses the results of a study (Mid-Yakima River Basin Fecal Coliform Bacteria Total Maximum 
Daily Load: Water Quality Study Findings), published in September 2012, in order to develop (1) 
appropriate target reductions for bacteria pollution, and (2) an implementation plan that lays 
out roles and responsibilities for the cleanup process. In 2018, Ecology adopted new State WQS 
for bacterial indicators to transition from FCB to enterococci bacteria (E. coli) requirements by 
December 31, 2020 (pub number 18-10-029).  

Why did we develop a total maximum daily load (TMDL)? 

The federal Clean Water Act (CWA) requires that a TMDL be developed for each of the water 
bodies on the 303(d) list.  The 303(d) list is a list of water bodies, which the CWA requires states 
to prepare, that do not meet their WQS.  Each TMDL water quality improvement report (WQIR) 
identifies pollution problems in the applicable watershed, and then specifies how much 
pollution needs to be reduced or eliminated to achieve clean water.  The WQIR will be submitted 
to the U.S. Environmental Protection Agency (USEPA) for approval.  Once approved Ecology with 
the assistance of local governments, agencies, and the community, will develop a water quality 
implementation plan (WQIP) that describes actions to control the pollution and monitor the 
effectiveness of the water quality improvement activities. 

Watershed description 

The Mid-Yakima River Basin Bacteria TMDL project area (338.5 square miles) is located in the 
central portion of the State and is completely within Yakima County.  Yakima and Union Gap are 
the largest cities in the project area.  Smaller communities include Moxee, Tieton and Cowiche, 
which were served by two wastewater treatment plants, also known as Publicly-Owned 
Treatment Works (POTWs), though only the sewage treatment plant at Cowiche is still presently 
discharging effluent.  The City of Moxee Publicly Owned Treatment Works (POTW) now 
discharges its effluent to the City of Yakima Regional POTW, which is outside the boundaries of 
the TMDL project area. 
 
The TMDL project area is composed of three sub-basins: (1) the Cowiche Creek sub-basin (in 
Water Resource Inventory Area (WRIA) 38); (2) the Moxee Drain sub-basin (in WRIA 37); and (3) 
the Wide Hollow Creek sub-basin (in WRIA 37).  Figure 1 presents the boundaries of the TMDL 
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project area as well as its sub-basins.  Mid-Yakima River Basin water bodies that were not within 
the project area include those that are entirely, or partially, located on the Yakama Nation tribal 
lands, such as Ahtanum Creek.  Ahtanum Creek is the northern border of the Yakama Nation 
tribal lands and its sub-basin is contiguous to, and located to the south of, the Wide Hollow 
Creek sub-basin.
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Figure 1:  Boundary of TMDL project area and sub-basins. 
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The population within the Mid-Yakima River Basin Bacteria TMDL project area has been 
growing rapidly over the last thirty years.  As a result, the project area is now a unique 
checkerboard of land uses including industrial, urban, transportation, residential, orchard, 
irrigated cropland, non-commercial farm, forest, and range applications.  Bacteria pollution is 
an increasing problem in local surface waters due to a combination of both nonpoint sources of  
pollution that enters any waters from any dispersed land-based or water-based activities, and 
point sources of pollution that discharge at a specific location from pipes, outfalls, and 
conveyance channels to a surface water. 
 
The critical condition for the TMDL is the entire calendar year because bacteria pollution in all 
three sub-basins exceeded State WQS year-round.  However, the summer (dry) season has 
significantly greater bacteria concentrations than the winter (wet) season.  This counter-
intuitive seasonal variation is the result of local surface water having their greatest flows during 
the summer, which are caused by return flows from the intensive use of irrigation. 
 
The summer also has the greatest potential for human contact with local water bodies.  
Therefore, the majority of surface waters within the TMDL project area must be protected for 
current primary contact recreation bacteria criteria found in Chapter 173-201A WAC. 
  
The goal of the Mid-Yakima River Basin Bacteria TMDL project is to bring all water bodies 
within its project area into compliance with current State WQS for bacteria.  Doing so will allow 
ŦƻǊ ǘƘŜ ǇǳōƭƛŎΩǎ ƛƴŎƛŘŜƴǘŀƭ ǿŀŘƛƴƎ ŀƴŘ ǎwimming activities during the summer, with minimal 
chance of sickness. 

What needs to be done in this watershed? 

The 2014 water quality assessment (WQA) for the State identified twenty-five 303(d) listings for 
excessive FCB pollution throughout the Mid-Yakima River Basin Bacteria TMDL project area.  
Historical and present sampling determined that the greatest bacteria pollution occurs during 
the agricultural irrigation season of April 15 through October 15.  During that season, all of the 
¢a5[ ǇǊƻƧŜŎǘ ŀǊŜŀΩǎ water bodies exceed State water quality bacteria criteria.  This indicates 
that they are impaired for the designated use of primary contact recreation at that time.  
Primary contact recreation undoubtedly occurs during the hot summer months, especially by 
young children who are the most vulnerable to diseases associated with fecal contaminated 
surface waters. 
 
Snowmelt, stormwater and irrigation drainage are suspected of being the predominant 
transport mechanisms of bacteria pollution within the sub-basins due to bacteria-laden runoff.  
Excessive bacteria concentrations occur year-round, which may represent point source 
discharges or illicit sanitary sewer connections. 
 
Various entities are participating in implementation of the Mid-Yakima River Basin Bacteria 
TMDL.  Yakima County (County) has established itself as the lead agency for the Regional 
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Stormwater Working Group (RSWG), which controls 25.3 mi2 (7.5%) of the entire TMDL project 
area.  The RSWG jurisdictional area contains all but two of the point sources within the TMDL 
project area.  As such, the County and the RSWG have pivotal roles in the development and 
implementation of the TMDL. 
 
For point and nonpoint sources of FCB pollution, this WQIR calculated site-specific geometric 
mean value (GMV) and statistical threshold value (STV) target reductions that must be met in 
order to comply with current State WQS. 
 
For nonpoint monitoring sites, this WQIR presents the site-specific seasonal GMV and STV 
target reduction load allocations (LAs) that are needed to comply with the StŀǘŜΩǎ WQS.  Point 
source site-specific GMV and STV target reduction wasteload allocations (WLAs) are also 
presented.  All percentage target reductions in this WQIR refer to the percentage of FCB 
concentrations that must be decreased in order to comply with the StateΩǎ WQS. 
 
All of the known ΨŜȄƛǎǘƛƴƎΩ point sources within the TMDL project area that have the potential to 
discharge significant amounts of FCB pollution and their WLAs are presented in Table 1.  The 
Cowiche Sewer District POTW is presently meeting its WLAs of a GMV of 50 colony forming unit 
per 100 milliliters (cfu/mL) and a STV of 100 cfu/100mL.  Fresh fruit packing facilities are 
assumed to be meeting those same criteria, but will need to be monitored.  For National 
Pollution Discharge Elimination System (NPDES) permitting, E. coli organism levels within an 
averaging period must not exceed a geometric mean value of 100 CFU per 100 mL, with the 
statistical threshold value not exceeding 320 CFU per 100 mL. 

 
The various municipal separate stormwater sewer system (MS4) outfalls in Table 1 have varying 
WLAs, which were calculated according to the jurisdictions where they are located.  Sampling 
data was combined for six of the City ƻŦ ¸ŀƪƛƳŀΩǎ a{п ƻǳǘŦŀƭƭǎΦ  {ƛƳƛƭŀǊƭȅΣ sampling data was 
combined for five of the City ƻŦ ¦ƴƛƻƴ DŀǇΩǎ a{п ƻǳǘŦŀƭƭǎΦ  There was no available sampling 
data for Yakima CountyΩǎ a{п, therefore, its MS4 WLAs were estimated by combining all 
seasonal MS4 sampling data (from both cities) into a single data set.  The USEPA directs 
agencies to combine MS4 sampling data into one data set, when necessary.  The respective 
seasonal WLAs were then allocated to all of the MS4s according to the jurisdiction within which 
they are located. 
 
The LAs for nonpoint sources during the irrigation and non-irrigation seasons are presented in 
Table 2 (Cowiche Creek sub-basin), Table 3 (Moxee Drain sub-basin), and Table 4 (Wide Hollow 
Creek sub-basin).  The percentage target reduction LAs represent the total percentage of FCB 
pollution reduction that a specific site must achieve in order to comply with its respective GMV 
or STV ŎǊƛǘŜǊƛƻƴ ŀǎ ƎƛǾŜƴ ƛƴ ǘƘŜ {ǘŀǘŜΩǎ ²v{ ŦƻǊ ǎǳǊŦŀŎŜ ǿŀǘŜǊǎΦ  ! 0 % target reduction implies 
that the site is already in compliance with the respective FCB criterion, and typically is exempt 
from future monitoring.  Since water quality pollution typically increases in a downstream 
progression, the downstream end of any water body should represent its greatest pollution.   



Publication 20-10-030                          Mid-Yakima River Basin Bacteria TMDL      Page xv 

This TMDL assumes that if the downstream end of a surface water complies with State WQS, 
then all of its respective upstream sites also are in compliance. Note that in 2019, Ecology 
adopted new water quality criteria for E. coli bacteria. 
 
The Mid-Yakima River Basin Bacteria TMDL determined that the greatest bacteria 
concentrations throughout all three sub-basins occur during the summer agricultural irrigation 
season (April 15 through October 15).  However, all three sub-basins have bacteria 
concentrations in excess of current State WQS throughout the year, which may be indicative of 
point source pollution.  There were several locations, which showed exceedances year-round, 
but the greatest concentrations were during the irrigation season when recreational activities 
usually occur. Stakeholders and other interested parties should consider complying with the 
irrigation season allocations first. 

Why this matters 

High bacteria pollution within the various surface waters of the Mid-Yakima River Basin 
Bacteria TMDL project area does not allow for safe primary contact recreation by the general 
public.  All surface waters need to comply with current State WQS to ensure the general 
ǇǳōƭƛŎΩǎ ǉǳŀƭƛǘȅ ƻŦ ƭƛŦŜΣ ŀǎ ǿŜƭƭ ŀǎ ǘƻ ŜƴǎǳǊŜ ǎǳǎǘŀƛƴŀōƭŜ ƭƻŎŀƭ ŀƴŘ ǊŜƎƛƻƴŀƭ ŜŎƻƴƻƳƛŎ 
development.  The TMDL will specifically reduce bacteria pollution within the Cowiche Creek, 
Moxee Drain and Wide Hollow Creek sub-basins.
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Table 1:  Seasonal Waste Load Allocations (WLAs) for National Pollutant Discharge Elimination System (NPDES) sources within 
the Total Maximum Daily Load (TMDL) project area. 

  Non-irrigation Season Irrigation Season 

   GMV STV  GMV STV 

Site ID NPDES 
Permit # % Target 

Reduction 

 
WLA 

(109 cfu/day) 
 

% Target 
Reduction 

WLA 
(109 cfu/day) 

% Target 
Reduction  

WLA 
(109 cfu/day) 

% Target 
Reduction  

WLA 
(109 cfu/day) 

Yakima Hop Storage WAG435058 0 
 

0.01 
 

0 
 

0.01 
 

0 
 

0.01 
 

0 
 

0.01 
 

City of Union Gap (MS4) WAR046010 0 
 

0.9 
 

79.3 
 

1.70 
 

17.1 
 

0.40 
 

95.3 
 

0.8 
 

City of Yakima (MS4) WAR046013 5.3 
 

1.7 
 

83.8 
 

3.5 
 

46.0 
 

2.7 
 

95.1 
 

5.4 
 

Yakima County (MS4) WAR046014 42.5 
 

1.1 
 

83.8 
 

2.3 
 

63.6 
 

1.2 
 

93.1 
 

2.3 
 

Cowiche Sewer District WA-005239-6 0 
 

0.8 
 

0 
 

1.7 
 

0 
 

0.8 
 

0 
 

1.7 
 

Olympic Fruit WAG435245 0 
 

0.01 
 

0 
 

0.01 
 

0 
 

0.01 
 

0 
 

0.01 
 

Apple King LLC WAG435031 0 0.01 0 0.01 0 0.01 0 0.01 

Borton & Sons, Inc WAG435131 0 0.01 0 0.01 0 0.01 0 0.01 

Columbia Valley Fruit LLC WAG435176 0 0.01 0 0.01 0 0.01 0 0.01 

Cowiche Growers- Main 
Plant 

WAG435046 0 0.01 0 0.01 0 0.01 0 0.01 

Strand Apples Inc Main 
Plant 

WAG435044 0 0.01 0 0.01 0 0.01 0 0.01 
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Stand Apples Inc Marley 
Buildling 

WAG435036 0 0.01 0 0.01 0 0.01 0 0.01 

Site ID 

 

NPDES 
Permit # 

 

 

Non-irrigation Season Irrigation Season 

 GMV STV  GMV STV 

% Target 
Reduction 

 
WLA 

(109 cfu/day) 
 

% Target 
Reduction 

 
WLA 

(109 cfu/day) 
 

% Target 
Reduction  

WLA 
(109 cfu/day) 

% Target 
Reduction  

WLA 
(109 cfu/day) 

LF Holdings LLC WAG435070 0 0.01 0 0.01 0 0.01 0 0.01 

Roy Farms Inc. WAG435221 0 0.01 0 0.01 0 0.01 0 0.01 

Washington Fruit & 
Produce Moxee Plant 

WAG435251 0 0.01 0 0.01 0 0.01 0 0.01 

Yakima Valley Community 
College (MS4) 

WAR046201 5.3 
 

0.1 
 

83.8 
 

0.15 
 

46.0 
 

0.1 
 

95.1 
 

0.15 
 

WSDOT (MS4) WAR043000 0 
 

0.1 
 

79.3 
 

0.15 
 

17.1 
 

0.1 
 

95.3 
 

0.15 
 

¸Ŝƭƭƻǿ ŎŜƭƭǎ ƛƴŘƛŎŀǘŜ άknown to be ƛƴ ŎƻƳǇƭƛŀƴŎŜ ǿƛǘƘ ǘƘŜ ǊŜǎǇŜŎǘƛǾŜ {ǘŀǘŜ ǿŀǘŜǊ ǉǳŀƭƛǘȅ C/. ŎǊƛǘŜǊƛƻƴέΦ 
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Table 2:  Seasonal Load Allocations (LAs) in Cowiche Creek sub-basin 

Monitoring 
Location 

Corresponding 
303(d) 

Listings 

Non-irrigation Season Irrigation Season 

 GMV STV  GMV STV 

% Target 
Reduction  

LA 
(109 cfu/day) 

% Target 
Reduction  

LA 
(109 cfu/day) 

% Target 
Reduction  

LA 
(109 cfu/day) 

% Target 
Reduction  

LA 
(109 cfu/day) 

38-FC-1.25 45886 & 8319 0 
 

39.6 
  

0 
 

50.3 
  

38.2 
 

41.6 
   

81.8 
 

83.2 
   

38-FC-2 8327 & 8326 0 
 

21.8 
   

67.7 
 

43.7 
   

58.2 
 

39.5 
   

65.2 
 

79.1 
   

38-FC-3 / 38-FC-3.5 8322 0 
 

5.0 
   

0 
 

10.1 
   

0 
 

2.1 
   

0 
 

4.1 
   

Yellow cells indicate άin compliance with the respective the State water quality FCB criterionέ. 

 

 

Table 3:  Seasonal Load Allocations (LAs) in Moxee Drain sub-basin 

Monitoring 
Location 

Corresponding 
303(d) 

Listings 

Non-irrigation Season Irrigation Season 

 GMV STV  GMV STV 

% Target 
Reduction  

LA 
(109 cfu/day) 

% Target 
Reduction  

LA 
(109 cfu/day) 

% Target 
Reduction  

LA 
(109 cfu/day) 

% Target 
Reduction  

LA 
(109 cfu/day) 

37-FM-1 
46355, 46168, 

46167, 45717 & 
45122 

0 
 

33.5 
  

0 
 

67.0 
  

28.9 
 

84.0 
  

33.1 
 

168.0 
  

37-FM-3.6 45703 & 45114 60.3 
 

6.1 
  

77.5 
 

12.3 
  

84.2 
 

28.6 
  

94.4 
 

57.2 
  

37-FM-4 / 37-IS-2 46548 0 
 

10.9 
  

0 
 

21.8 
  

50.2 
 

5.6 
  

71.1 
 

11.2 
  

Yellow cells indicate άin compliance with the respective State water quality FCB criterionέ. 
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Table 4:  Seasonal Load Allocations (LAs) in Wide Hollow Creek sub-basin. 

  Non-irrigation Season Irrigation Season 

Monitoring Location Corresponding  GMV STV  GMV STV 

303(d) 
Listings 

% Target 
Reduction  

LA 
(109 cfu/day) 

% Target 
Reduction  

LA 
(109 cfu/day) 

% Target 
Reduction  

LA 
(109 cfu/day) 

% Target 
Reduction  

LA 
(109 cfu/day) 

37-FW-0 / 37-SS-1 
45161, 45210,45869, 

& 6717 
4.6 

 
28.5 

  
21.6 

 
57.1 

  
74.1 

 
53.7 

  
85.2 

 
107.4 

  

37-FW-2 45541 0 
 

12.3 
  

0 
 

24.6 
  

54.6 
 

14.9 
  

52.3 
 

29.8 
  

37-FW-13 / 37-SS-18 45210 0 
 

0.6 
  

0 
 

1.1 
  

75.5 
 

0.4 
  

97.5 
 

0.8 
  

37-IS-16 45875 0 
 

45.6 
  

0 
 

91.2 
  

44.6 
 

10.4 
  

87.1 
 

20.8 
  

37-IS-17.5 / 37-SS-9 45753 79.8 
 

0.2 
  

93.3 
 

0.5 
  

94.5 
 

0.9 
  

90.9 
 

1.9 
  

37-SS-13 / 37-SS-13B 45869 No data No data No data No data 94.8 0.2 97.5 0.5 

Yellow cells indicate άin compliance with the respective StŀǘŜ ǿŀǘŜǊ ǉǳŀƭƛǘȅ C/. ŎǊƛǘŜǊƛƻƴέΦ 
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What is a Total Maximum Daily Load (TMDL) 

A TMDL is a numerical value representing the highest pollutant load a surface water body can 
receive and still meet State of Washington (State) water quality standards (WQS).  Any amount 
of pollution over of the total maximum daily load (TMDL) level needs to be reduced or 
eliminated in order to achieve clean water. 

Federal Clean Water Act requirements 

The Clean Water Act (CWA) established a process to identify and clean up polluted waters.  The 
CWA requires each state to develop and maintain WQS that protect, restore, and preserve 
water quality.  WQS consist of:  (1) a set of designated uses for all water bodies, such as salmon 
spawning, swimming, and fish & shellfish harvesting; (2) numeric and narrative criteria to 
achieve those uses; and (3) an antidegradation policy to protect high quality waters that 
surpass these conditions. 

The Water Quality Assessment and the 303(d) List 

Every two years, states are required to prepare a list of water bodies that do not meet 
applicable WQS.  The CWA labels it the 303(d) list.  In the State, this list is part of the Water 
Quality Assessment (WQA) process.  CǳǊǘƘŜǊ ƛƴŦƻǊƳŀǘƛƻƴ ƛǎ ŀǾŀƛƭŀōƭŜ ŀǘ 9ŎƻƭƻƎȅΩǎ ²ater Quality 
Assessment website. 
 
To develop the WQA, the Washington State Department of Ecology (Ecology) compiles its own 
water quality data along with data from local, State, and federal governments, tribes, 
industries, and citizen monitoring groups.  All data in the WQA are reviewed to ensure that they 
were collected using appropriate scientific protocol before they are used to develop the 
assessment.  The WQA divides water bodies into five categories.  Those not meeting State WQS 
are given a Category 5 designation, which collectively becomes the 303(d) list. 
 

Category 1 ς Meets standards for parameter(s) for which it has been tested. 

Category 2 ς Waters of concern. 

Category 3 ς Waters with no data or insufficient data available. 

Category 4 ς Polluted waters that do not require a TMDL because they: 

4a. ς Have an approved TMDL. 

4b. ς Have a pollution control program in place that should solve the problem. 

4c. ς Are impaired by a non-pollutant such as low water flow, dams, or 
culverts. 

Category 5 ς Polluted waters that require a TMDL ς the 303(d) list. 
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TMDL process overview 

Ecology uses the 303(d) list to prioritize and initiate TMDL studies across the State.  The CWA 
requires that a TMDL be developed for each of the water bodies on the 303(d) list.  Each TMDL 
identifies pollution problems in its watershed and specifies how much pollution needs to be 
reduced or eliminated to achieve clean water.  That analysis comprises the water quality 
improvement report (WQIR).  After a public comment period, Ecology will address the received 
public comments and submit the TMDL to the USEPA for approval. 
 
After the TMDL is approved, Ecology, with the assistance of local governments, tribes, agencies, 
and the community, will then develop a strategy control for reducing or eliminating pollution 
sources and achieving clean water as well as a monitoring plan to assess the effectiveness of 
the water quality improvement activities.  That development results in a water quality 
implementation plan (WQIP). 

Who should participate in this TMDL process? 

Because nonpoint pollution comes from diffuse sources, all upstream watershed areas have the 
potential to affect downstream water quality.  Therefore, all nonpoint sources in the watershed 
must use the appropriate best management practices (BMPs) to reduce impacts to water 
quality.  The Mid-Yakima River Basin Bacteria TMDL project area includes three sub-basins:  
the Moxee Drain sub-basin, the Cowiche Creek sub-basin and the Wide Hollow Creek sub-basin.  
Known nonpoint sources bacteria pollution in the project area include on-site septic systems, 
livestock, stormwater drainage and irrigation drainage. 
 
Similarly, all point source dischargers in the watershed must also comply with their respective 
WLA established by this WQIR in Table 1.  The presently known point sources within the TMDL 
ǇǊƻƧŜŎǘ ŀǊŜŀΩǎ ǎǳǊŦŀŎŜ ǿŀǘŜǊǎ ƛƴŎƭǳŘŜ:  the Washington Department of Transportation (WSDOT), 
the Cowiche Sewer District publicly-owned treatment works (POTW), the cities of Union Gap 
and Yakima (Phase II MS4 stormwater), Yakima County (Phase II MS4 stormwater), eleven fresh 
fruit packing facilities, and the Yakima Valley Community College (Phase II MS4 stormwater). 

Elements the Clean Water Act requires in a TMDL 

Loading capacity, allocations, seasonal variation, margin of safety, and 
reserve capacity 

A water-ōƻŘȅΩǎ loading capacity is the amount of a given pollutant that a water body can 
receive and still meet State WQS.  The loading capacity provides a reference for calculating the 
amount of pollution reduction needed to bring a water body into compliance with the WQS. 
¢ƘŜ ǇƻǊǘƛƻƴ ƻŦ ǘƘŜ ǊŜŎŜƛǾƛƴƎ ǿŀǘŜǊΩǎ ƭƻŀŘƛƴƎ ŎŀǇŀŎƛǘȅ ŀǎǎƛƎƴŜŘ ǘo a particular source is a 
wasteload or load allocation.  If the pollutant comes from a discrete (point) source subject to a 
National Pollutant Discharge Elimination System (NPDES) permit, such as a municipal or 
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ƛƴŘǳǎǘǊƛŀƭ ŦŀŎƛƭƛǘȅΩǎ ŘƛǎŎƘŀǊƎŜ ǇƛǇŜΣ ǘƘŀǘ ŦŀŎƛƭƛǘȅΩǎ ǎƘŀǊŜ ƻŦ ǘƘŜ ƭƻŀŘƛƴƎ ŎŀǇŀŎƛǘȅ ƛǎ ŎŀƭƭŜŘ ŀ 
wasteload allocation (WLA).  If the pollutant comes from diffuse (nonpoint) sources not subject 
to an NPDES permit, such as general urban, residential, or farm runoff, the cumulative share is 
known as a load allocation (LA). 
 
The TMDL must also consider seasonal variations and include a margin of safety (MOS) that 
takes into account any lack of knowledge about the causes of the water quality problem or its 
loading capacity.  A reserve capacity for future pollutant sources is sometimes included as well.  
Therefore, a TMDL is the sum of the WLAs, LAs, MOS, and any reserve capacity.  The TMDL 
numeric value must be equal to or less than the loading capacity. 

Other appropriate measure 

When it is difficult to measure a pollutant allocation in terms of load, another appropriate 
measure may be used to provide more meaningful and measurable pollutant loading targets.  
USEPA regulations [40 CFR 130.2(i)] allow other appropriate measures in a TMDL such as mass 
per time, toxicity, and concentration.  For bacteria, the typical measure of loading (mass per 
unit-of-time) is difficult to compare to the current State WQS bacteria criteria.  Therefore, the 
Mid-Yakima River Basin Bacteria TMDL will utilize concentration colony forming unit per 100 
milliliters (cfu/100mL) as another measurement of bacteria pollution.  The use of the 
concentration will also allow all of the involved entities to easily determine their compliance 
with ǘƘŜ ¢a5[Ωǎ ŎŀƭŎǳƭŀǘŜŘ [!ǎ and WLAs. 
 
Compliance with the primary contact recreation bacteria criteria contained in the current State 
WQS consists of two values: a geometric mean value (GMV) criterion, and a statistical threshold 
value (STV) criterion.  Both values are measured in terms of bacterial concentration 
(cfu/100mL).  Compliance with the criteria is required by State WQS and is assumed to protect 
the designated uses of primary contact recreation, which is the goal of the Mid-Yakima River 
Basin Bacteria TMDL. 
 
After December 31, 2020, FCB criteria will be phased out and E. coli criteria will remain as the 
sole numeric criteria for determining that primary contact recreation uses are fully protected. 
Monitoring E. coli concentrations will ensure attainment of primary contact recreation uses at 
locations where current E. coli data may not exist. Compliance with  E. coli criteria contained in 
the State WQS consists of an averaging period which must not exceed a geometric mean value 
of 100 CFU per 100 mL, with not more than 10 percent of all samples (or any single sample 
when less than ten sample points exist) obtained within the averaging period exceeding 320 
CFU per 100 mL. 

Implementation target 

Presently, municipal separate stormwater sewer system (MS4) entities may utilize an 
implementation target of flow per unit of impervious surface in lieu of a purely bacteria 
concentration for compliance with their applicable WLAs contained in the TMDL.  



Publication 20-10-030                  Mid-Yakima River Basin Bacteria TMDL      Page 4 

However, the MS4 owner must request in writing the use of this implementation target, or any 
other alternative target that does not directly measure FCB or E. coli concentrations.  The same 
numerical percent target reduction WLA will apply to the implementation target.  Requests for 
using an alternative implementation target must be approved by Ecology prior to its use for 
compliance with the Mid-Yakima River Basin Bacteria TMDL. 
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Why Ecology Conducted a TMDL Study 
in this Watershed 

Background 

Ecology initiated the Mid-Yakima River Basin Bacteria TMDL project because Cowiche Creek, 
North Fork (N.F.) Cowiche Creek, South Fork (S.F.) Cowiche Creek, Moxee Drain, and Wide 
Iƻƭƭƻǿ /ǊŜŜƪ ƘŀǾŜ ŀƭƭ ōŜŜƴ ƻƴ ǘƘŜ {ǘŀǘŜΩǎ олоόŘύ ƭƛǎǘ ŦƻǊ ŜȄŎŜǎǎƛǾŜ concentrations of FCB since 
1996.  Other surface waters were added to the 303(d) list in subsequent years.  The 2014 WQA 
determined that there were twenty-five 303(d) listings for excessive FCB pollution within the 
TMDL project area. 
 
The Quality Assurance Project Plan: Yakima Area Creeks Fecal Coliform Total Maximum Daily 
Load (Joy, 2005) was the guiding document for the 2004-2006 data collected for the study.  An 
Addendum to Quality Assurance Project Plan: 2010 Yakima Area Creeks Fecal Coliform Total 
Maximum Daily Load Study (Ross, 2012) was developed for the collection of the 2010 data.  An 
Addendum to Quality Assurance Project Plan: Yakima Area Creeks Fecal Coliform Total 
Maximum Daily Load Study (Carroll, 2014) was developed for the collection of the 2014 data. 

Impairments addressed by this TMDL 

The main beneficial use to be protected by the Mid-Yakima River Basin Bacteria TMDL is 
primary contact recreation. This use will be protected by decreasing the concentrations of 
bacteria to levels below the applicable criteria in the current State WQS in the water bodies 
located within the TMDL project area. 
 

¢ƘŜ {ǘŀǘŜΩǎ нлмп ²v! determined that a total of  25 Category 5 (303(d)) listings within the 
TMDL project area contain FCB concentrations in excess of the State WQS (Table 5 and Figure 
2). 
 
There are 35 303(d) listings within the TMDL project area pertaining to other parameters, but 
this WQIR does not address them.  See Table 6.
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Table 5:  TMDL project area water bodies on the current 303(d) list for bacteria. 

Water-body Name 
Township/ Range/ 

Section 
NHD 

Reach Code 
Listing 

ID 

Congdon Canal 13N-17E-25 17030003003299 45875 

Cottonwood Cr. 13N-17E-25 17030003013826 45210 

Cowiche Cr. 13N-17E-11 17030002000408 8319 

Cowiche Cr. 13N-17E-11 17030002001536 45886 

Cowiche Cr., N.F. 14N-17E-18 17030002000411 8322 

Cowiche Cr., S.F. 13N-17E-3 17030002003034 8327 

Cowiche Cr., S.F. 14N-16E-35 17030002000425 8326 

Drainage Improvement District (DID) #11 12N-19E-2 17030003004013 45114 

Drainage Improvement District (DID) #11 12N-19E-3 17030003004010 45703 

Drainage Improvement District (DID) #24 13N-18E-36 not mappable 74270 

Drainage Improvement District (DID) #40 13N-18E-27 not mappable 74271 

Drainage Improvement District (DID) #48 13N-18E-29 not mappable 45081 

East Spring Cr. 12N-19E-8 17030003007802 45541 

Hubbard Canal 12N-19E-2 17030003003845 46548 

Unnamed ditch (trib. to Moxee Drain)   
[Actually is Moxee Canal] 

12N-19E-2 17030003000772 45313 

Unnamed ditch (trib. to Moxee Drain) 12N 19E 11 not mappable 74276 

Moxee Drain 12N-19E-3 17030003000775 46355 

Moxee Drain 12N-19E-9 17030003000799 45122 

Moxee Drain 12N-19E-11 17030003013377 46167 

Moxee Drain 12N-20E-9 17030003013773 46168 

Moxee Drain 
[Actually is Moxee Slough] 

12N-19E-9 17030003007920 45717 

Randall Park Pond Outlet 13N-18E-27 17030003015930 45753 

Shaw Creek 13N-18E-30 17030003007184 45869 

Wide Hollow Cr. 12N-19E-7 17030003000812 6717 

Wide Hollow Cr. 13N-17E-25 17030003007003 45161 
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Figure 2:  FCB 303(d)-listed segments within TMDL project area. 
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Table 6:  2014 WQA 303(d) listings within TMDL project area, not addressed in this TMDL. 

Water-body 
Name 

Listing 
ID 

Parameter 
NHD 

Reach Code 

Blue Slough 7378 Chlorpyrifos 17030003013826 

Blue Slough 7377 4,4ô-DDD 17030003013826 

Blue Slough 7376 4,4ô-DDE 17030003013826 

Blue Slough 7380 DDT (and metabolites) 17030003013826 

Cottonwood Cr. 47395 Dissolved Oxygen 17030003013826 

Cowiche Cr. 47386 Dissolved Oxygen 17030002000408 

Cowiche Cr. 17214 4,4ô-DDE 17030002000408 

Cowiche Cr. 52833 PCB 17030002000408 

Cowiche Cr. 11214 pH 17030002000408 

Cowiche Cr. 50698 pH 17030002000408 

Cowiche Cr., S.F. 47404 Dissolved Oxygen 17030003003034 

Cowiche Cr., S.F. 47405 Dissolved Oxygen 17030002000425 

East Spring Creek 66747 Temperature 17030003007831 

East Spring Creek 73587 Temperature 17030003007802 

Hubbard Canal 50665 pH 17030003003945 

Hubbard Canal 73582 Temperature 17030003003945 

Moxee Drain 7373 DDT (and metabolites) 17030003000799 

Moxee Drain 7374 Dieldrin 17030003000799 

Moxee Drain 16101 pH 17030003000799 

Moxee Drain 50675 pH 17030003007892 

Moxee Drain 50669 pH 17030003013377 

Moxee Drain 50670 pH 17030003013605 

Moxee Drain 16091 Temperature 17030003000799 

Moxee Drain 48209 Temperature 17030003013773 

Moxee Drain 73588 Temperature 17030003007892 

Moxee Drain 73589 Temperature 17030003013377 

Unnamed Ditch (trib. to Moxee Ditch) 
[Actually is Moxee Canal] 

50688 pH 17030003000772 

Unnamed Ditch (trib. to Moxee Ditch) 
[Actually is Moxee Canal] 

73580 Temperature 17030003000772 

Wide Hollow Cr. 8849 4,4ô-DDD 17030003000812 

Wide Hollow Cr. 8848 4,4ô-DDE 17030003000812 

Wide Hollow Cr. 8855 DDT (and metabolites) 17030003000812 

Wide Hollow Cr. 47370 Dissolved Oxygen 17030003007003 

Wide Hollow Cr. 11173 Dissolved Oxygen 17030003000812 

Wide Hollow Cr. 11174 pH 17030003000812 

Wide Hollow Cr. 8307 Temperature 17030003000812 
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Water Quality Standards and Numeric Targets 

All of the water bodies within the Mid-Yakima River Basin Bacteria TMDL project area are 
categorized by the State WQS for the designated use of primary contact recreation.  In 2018, 
new state bacterial criteria was adopted and phased in over two-years. Fecal coliform bacteria 
will be phased out of the State WQS by December 31, 2020, and E. coli will remain the sole 
numeric criteria for bacteria. 

  
An important goal of the CWA is to protect and restore waters for swimming and other in-water 
recreation.  Thus, all of the water bodies within the Mid-Yakima River Basin Bacteria TMDL 
project area must comply with WAC 173-201A-200(2)(b) which establishes specific water 
quality FCB and E. coli criteria for surface waters with designated use of primary contact 
recreation.  Table 7 presents the applicable bacteria criteria for the water bodies within the 
TMDL project area. 
 

Table 7:  Applicable State water quality bacteria criteria. 

Designated 
Use 

Narrative Criteria 
Numerical Limits 

GMV STV 

Primary 
Contact 

Recreation 

Fecal coliform organism levels within an averaging period must 
not exceed a geometric mean value of 100 CFU or MPN per 100 
mL, with not more than 10 percent of all samples (or any single 
sample when less than ten sample points exist) obtained within 
an averaging period exceeding 200 CFU or MPN per 100 mL.   

100 
cfu/100mL 

200 
cfu/100mL 

Primary 
Contact 

Recreation 

E. coli organism levels within an averaging period must not 
exceed a geometric mean value of 100 CFU per 100 mL, with 
not more than 10 percent of all samples (or any single sample 
when less than ten sample points exist) obtained within the 
averaging period exceeding 320 CFU per 100 mL. 

100 
cfu/100mL 

320 
cfu/100mL 

 

 
The three sub-basins covered under this TMDL discharge directly to the mainstem Yakima River 
or to the Naches River, a tributary of the Yakima River. The Yakima and Naches Rivers have the 
same State water quality bacteria criteria as the three sub-basins. It is expected that any 
improvements to reduce bacteria levels in the three sub-basins will have a direct impact near 
the confluences with the Yakima or Naches Rivers. This water quality improvement will 
probably be localized to the Yakima area, and not significantly influence the lower Yakima River.  

The term primary contact recreation is intended for water bodies where a person would have 
direct contact with water and submergence or exposure is likely to include the eyes, ears, nose, 
throat, and/or urogenital openings.  Since children are the most sensitive group for waterborne 
pathogens, even shallow waters warrant primary contact protection. 
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Many reaches of the water bodies within the TMDL project area are accessible by the public for 
contact recreation.  The Yakima Health District (YHD) has no recorded public drinking water 
intakes or official public bathing beaches within the TMDL project area.   
However, informal swimming and wading, especially by children, has been known to occur 
throughout the TMDL project area during the hot summer months.  Young children are the 
most vulnerable segment of human populations to disease from fecal-contaminated surface 
waters and must be protected. 

Pollutant Addressed by this TMDL 

Bacteria is the only water quality pollutant addressed by the Mid-Yakima River Basin Bacteria 
TMDL.  However, the presence of FCB or E. coli in surface waters can be an indicator of the 
presence of fecal material from warm-blooded animals, including humans, and can signal the 
presence of other pathogens, such as viruses and protozoans.  While low levels of FCB do not 
necessarily mean that pathogens are not present, an excessive amount of FCB does indicate a 
statistically significant greater health risk for humans who have recreational contact with the 
surface water.  In fact, Cooley et al. (2007) determined that high numbers of non-pathogenic 
bacteria in surface waters are often accompanied by an increased likelihood of pathogenic 
species. 
 
Due to the diversity and unpredictability of individual pathogens, water quality testing for each 
and every type of pathogen would be very time-consuming, technically intensive, and 
prohibitively costly.  Fortunately, testing for the surrogate bacterial group known as FCB or its 
largest sub-group known as Escherichia coli (E. coli) is much easier, less expensive, and has been 
utilized for the past 100 years. 
 
While the specific level of illness rates caused by animal versus human sources has never been 
quantified, it has been scientifically established that warm-blooded animals (particularly 
livestock) are a common source of serious waterborne zoonotic illness for humans.  Bacteria 
concentrations have been found to correlate significantly to concentrations of several other 
bacteria, viruses and protozoan parasites.  Therefore, irrespective of the source, all bacteria are 
considered by the TMDL project as potentially pathogenic to humans. 

Potential sources of bacteria pollution 

Multiple potential sources of bacteria pollution exist within the Mid-Yakima River Basin 
Bacteria TMDL project area.  They include, to varying degrees, the following:  wildlife, livestock, 
failing septic systems, illicit sanitary sewer discharges, stormwater, irrigation return drainage, 
and POTW effluent.  
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Point sources 

Bacteria is a parameter contained in the effluent discharged from all POTWs.  The TMDL project 
area includes two such facilities:  Moxee City POTW and Cowiche Sewer District POTW.   
However, all POTWs are required to disinfect their effluent and should be discharging minimal 
bacteria during the entire year.  The Cowiche Sewer District POTW is presently the only active 
POTW within the TMDL project area.  The Moxee City POTW terminated discharging effluent to 
Drainage Improvement District (DID) #11 in 2008.  Therefore, this WQIR will only contain WLAs 
for the Cowiche Sewer District POTW. 
 
Additional point sources of bacteria pollution are the Phase II MS4s operated by the City of 
Yakima (9.3 square miles), the City of Union Gap (1.5 square miles), and Yakima County (13.0 
square miles).  Stormwater drainage typically contains surprisingly high bacteria concentrations 
due to diverse causes, from illicit sanitary sewer connections to roosting birds on bridges and 
roofs.  Although the TMDL project area has limited total annual rainfall, it can still have severe 
flooding caused by short-term episodes of stormwater (Figure 3). 

 

 

Figure 3:  Results of large storm event in City of Yakima. 

 

Several point sources are located within the TMDL project area and are presented in Table 8. 

Table 8:  Point sources within TMDL project area. 

Permit Holder Receiving Water Permit Type 
NPDES Permit 

# 

Cowiche Sewer District N.F. Cowiche Creek POTW1 WA-005239-6 

Strand Fruit Inc Main 
Building 

N.F. Cowiche Creek Fresh Fruit Packing WAG435044 

Strand Fruit Inc Marley 
Building 

N.F. Cowiche Creek Fresh Fruit Packing WAG435036 

LF Holdings LLC Cowiche Creek Fresh Fruit Packing WAG435070 

Cowiche Growers- Main 
Building 

Cowiche Creek Fresh Fruit Packing WAG435046 

City of Union Gap Wide Hollow Creek Phase II MS42 WAR046010 
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Permit Holder Receiving Water Permit Type 
NPDES Permit 

# 

City of Yakima Wide Hollow Creek Phase II MS42 WAR046013 

Yakima Hop Storage Wide Hollow Creek Fresh Fruit Packing WAG435058 

Apple King LLC Wide Hollow Creek Fresh Fruit Packing WAG435031 

Borton & Sons Wide Hollow Creek Fresh Fruit Packing WAG435131 

Columbia Valle Fruit Wide Hollow Creek Fresh Fruit Packing WAG435176 

Olympic Fruit Hubbard Canal  Fresh Fruit Packing WAG435245 

Roy Farms Inc Moxee Drain via Roza Drain Ditch Fresh Fruit Packing WAG435221 

Washington Fruit Roza Irrigation Drain Fresh Fruit Packing WAG435251 

Yakima County Any surface water Phase II MS42 WAR046014 

YVCC Wide Hollow Creek Phase II MS42 WAR046201 

WSDOT Any surface water Phase II MS43 WAR043000 
1  POTW = NPDES Individual Permit for Municipal POTW 
2  Phase II MS4 = NPDES General Permit for Eastern Washington Phase II Municipal Stormwater 
3  Phase II = NPDES General Permit for Municipal Stormwater for Washington State Department of Transportation 

 

While the Mid-Yakima River Basin contains eleven fresh fruit packing facilities that are 
permitted to discharge process wastewater to local surface waters, several facilities discharge 
stormwater.  The Del Monte Foods #125 facility discharged stormwater into the City of 
¸ŀƪƛƳŀΩǎ MS4 system prior to 2015.  The FCB sampling data collected at that facility was not 
utilized by this WQIR because the facility has since been disconnected from the MS4. 
 
The WSDOT highways and facilities are required to be covered under an MS4 permit (e.g. U.S. 
Highways 97 and U.S. Highway 12, Interstate 82, and State Route 24).  There is a WSDOT Road 
Maintenance Facility in the City of Union Gap near the confluence of East Spring Creek with 
Wide Hollow Creek, just prior to the confluence with the Yakima River.  Continued compliance 
with their stormwater general permit inside the Phase II boundary within the TMDL project 
area is assumed adequate to prevent excessive FCB concentrations being discharged into local 
surface waters. 
 
During storm events, a potential source of bacteria pollution is a large dairy (presently 
categorized as a Concentrated Animal Feeding Operation, or CAFO) located in the upper dry 
reach of the Moxee Drain sub-basin.  During construction of the dairy, the ephemeral Moxee 
Creek was permanently channeled around the immediate south side of the livestock holding 
pens.  The typically dry Moxee Creek (surface water of the State) channel now passes through 
the ŘŀƛǊȅΩs downstream manure application sites and is, therefore, potentially susceptible to 
receiving bacteria and other pollution when it is flowing (i.e. during significant storm events). 

Potential nonpoint sources of bacteria pollution and natural 
background sources 

Ecology has determined that nonpoint sources are significant contributors of bacteria pollution 
within the Mid-Yakima River Basin Bacteria TMDL project area.  These nonpoint sources 
include stormwater discharge, agricultural irrigation return drainage, and illicit sanitary sewer 
connections. 
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Elk, deer, beaver, waterfowl, and other wildlife in headwater areas that are devoid of human 
activity typically represent natural background bacteria concentrations. It is rare to find 
situations where the natural wildlife density causes bacteria pollution to exceed the State WQS.  
Anthropogenic activities can sometimes artificially increase wildlife densities, such as the winter 
elk feeding station within the Cowiche Unit of the Oak Creek Wildlife Area. 
A historically well-documented nonpoint site of excessive bacteria pollution exists in the Wide 
Hollow Creek sub-basin: Randall Park pond (Figure 4).  Randall Park is a 40-acre public park 
within the limits of the City of Yakima, and its pond has been utilized by the public as a feeding 
area for its large resident population of waterfowl.  By feeding the waterfowl, humans are 
responsible for increasing the resident bird population and for the resulting elevated bacteria 
production.  The pond is actually an enlarged portion of the historical DID #48, the majority of 
which is now part of the City ƻŦ ¸ŀƪƛƳŀΩǎ a{п.  Kendra (1988) previously proposed the pond as 
being a large FCB reservoir due to the year-round waterfowl population. 

 

Figure 4:  Randall Park pond in the City of Yakima. 

 

The TMDL project area also contains several small Animal Feeding Operations (AFOs) that 
maximize the density of livestock and thus produce manure in high volumes.  Livestock grazing 
increases the density of animals and thus increases the amount of manure deposition.  Surface 
runoff from irrigation and stormwater events has resulted in bacteria entering tributaries of the 
Yakima River (Bohn, 2001).  E. coli contamination of ground water can occur down-gradient from 
unlined manure lagoons (Withers et al. 1998).  Tile drainage under manure application fields can 
provide a route for bacteria in ground water to reach surface waters (USGS, 2008; USEPA, 2005c) 
via preferential transport via macropores, wormholes, and root channels (Jamieson et al., 2002, 
USEPA, 2004), which bypasses the filtering effect of the soil matrix (U.S. Department of 
Agriculture, 2000).  Manure-contaminated water can also enter directly into subsurface drainage 
systems through air vents, manholes, and other surface inlets (Bohn, 2014).   
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Watershed Description 

Geographic setting 

The Mid-Yakima River basin is located in the south-central portion of the State with the Yakima 
River splitting the basin into eastern and western portions.  The Mid-Yakima River Basin 
Bacteria TMDL project area encompasses approximately 338.5 square miles.  It contains three 
sub-basins (Cowiche Creek, Moxee Drain and Wide Hollow Creek).  Figure 5 shows the location 
of the TMDL project area within the State. 
 

 

Figure 5:  Location of TMDL project area within State. 

 
A fourth contiguous sub-basin, Ahtanum Creek sub-basin, is located in the southwest portion of 
the Mid-Yakima River basin.  Even though Ahtanum Creek has been 303(d)-listed for FCB since 
1996, it was not included in this TMDL because this creek serves as the northern boundary of 
the Yakama Nation reservation. 
  
The TMDL project area occupies land within WRIAs 37 (Lower Yakima River) and 38 (Naches 
River), and is located within both the Eastern Cascades Ecoregion and the Columbia Basin 
Ecoregion.  The Eastern Cascades Ecoregion receives an annual average precipitation of 20 
inches.  However, the Columbia Basin Ecoregion receives an annual average precipitation of 5 
inches.  The majority of the natural precipitation within the TMDL project area occurs during 
the fall, winter, and spring in the form of both rain and snow (Figure 6). 














































































































































































































































